PaGouas nporpamma
o yueOHomy npeamerty «@u3HKa»

5-9 kiacce
MMOSICHUTEJIBHAS 3AINUCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOKEHUW U TpeOOBaHUM K pe3ylbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€tom deaepaabHOl paboueit mporpaMMbl BOCIIUTAHUS U
Kounuenuuu npenonaBanusi yue6Horo npeamera «Ouznkay.

Conmepxanue mnporpaMmbl 10 (U3MKE HAMpaBleHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHONH T'PAMOTHOCTH OOYYAlOIIMXCS W OPraHU3alfi0 H3y4YeHUs
bu3UKKM HA NESITeNbHOCTHOM OCHOBe. B mporpamMme mo (¢u3Mke Yy4YUTHIBAKOTCS
BO3MOXXHOCTH yueOHOro mpeamera B peanmzanuu TpedboBanuit ®I'OC OO0
IJTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYYEHHs, a TAKKe
MEXKMPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4Y€OHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 001IeT0 00pa3oBaHUAI.

[Iporpamma no pu3uke ycraHaBiIMBaeT paclpeieieHue yueOHOro MaTepuana
1o rojam oOydenus (10 Kiaccam), mpejjaraet NpuMepHyI0 MOoCIe0BaTENbHOCTD
U3yYEHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOIO COACpPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOITNXCS.

®duzrka SBISETCS CHUCTEMOOOPA3YIOIIMM Il  €CTECTBEHHO-HAay4HBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SBJIICHWM, M3y4YaeMbIX XUMHUEH, Ouonorumei, acrpoHomued u GU3UYECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosee sCHble OOpa3lpl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs] JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa U3 TJaBHBIX 3a/lay (PU3MYECKOro OO0pa3oBaHUs B CTPYKType OOIIero
o0pa3zoBaHusl COCTOMT B (POPMHUPOBAHWU E€CTECTBEHHO-HAYYHON TPAMOTHOCTH W
MHTEepeca K HayKe y 00y4Jarouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEAINoOiaraer OBJAJCHUE
CIENYIOIMMUA KOMIIETEHTHOCTSIMH, XapaKTEepPU3YIOLIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPHOPETHPOBATH  JAaHHbIE M  MCIHOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIYYEHHS BBIBOJIOB.

[lenn wu3yueHus (U3MKA HA YPOBHE OCHOBHOTO 0OIIEro o0O0pa3oBaHUs
onpezaenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®@exepanuu, peamu3yrOIINX



OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAEHHOW pElICHHUEM
Komnerun Munucrepctsa npocseiienusi Poccuiickoit deaeparuu (IpoTOKO OT 3

nekaopst 2019 r. Ne ITK4BH).
Hean usyyeHus pusuku:

npuoOpeTeHNEe WHTEpeca W CTPEMIJICHHS OOYyYalomuxcsi K HaydHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTCIUICKTYAJIbHBIX W TBOPYCCKUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ€ TTO3HAHUA U (POPMUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHHUSIM;
dbopMHpOBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTara H3y4YCHHS
OCHOB CTPOCHHS MaTEPUH M (PyHIAMECHTAJILHBIX 3aKOHOB (DU3UKU;
dbopMHpOBaHUE TIPEACTABICHUN O poJid (DU3UKH I PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pasBUTHEe  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
npodecCUOHANILHON ACATEIBPHOCTH, CBI3aHHON ¢ (PM3UKOM, IMOATOTOBKA K
JTanbHEHIIIEMYy 00YYCHUIO B 3TOM HaIlPaBJICHUH.

JIoCToKeHME 3TUX LeJeld MporpaMmbl MO (H3MKE Ha YPOBHE OCHOBHOTO
ob1ero oopa3oBaHus 0OECIIEUYNBACTCS PEIICHUEM CIICTYIONINX 3a1ay:

npuoOpeTeHue 3HAaHUU O JHUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATH U OOBSICHATH (PU3UUECKHE SBICHUS C
UCIIOJIb30BaHUEM TOJTYUCHHBIX 3HAHUI;

OCBOGHHME METOJIOB pEIICHUs -~ MPOCTEUINUX pacy€THBIX 3a7ad C
UCTOJIb30BaHUEM (DUBUYECKHX MOJIEJeH, TBOPYECKUX M TMPAKTUKO-
OpPUEHTHUPOBAHHBIX 33]a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SBICHUS W BBIIOJIHSITH OIIBITHI,
nabopatopHble pabOThl M SKCIEPUMEHTAIBHBIC HCCIEIOBAaHUS  C
HCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

ocBoeHHE NpUEMOB paboThl ¢ MHPOpMaLUell PU3NIECKOro cCoaepKaHus,
BKJIIO4ast UHGOPMAIIUIO O COBPEMEHHBIX AOCTHKEHUSAX (DU3NKHU, aHAIHU3 U
KPUTHYECKOE OlIeHWBaHKE WH(OpMALUY;

3HAKOMCTBO €O c(hepamu poecCHOHATEHON NeATeTLHOCTH, CBI3aHHBIMHU
C (Qu3MuKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTHXKEHUSIX (PU3NYECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obpasoBanms oTBoauTCcs 238 "acoB: B 7 kiacce — 68 "acoB (2 yaca B HeNEm0), B 8
Kiacce — 68 yacoB (2 vaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeJelO).



[Ipennaraemeiii B mporpamMme no ¢Gu3Mke rnepedeHb JadopaTOpHbIX padoT U
OTBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, BHIOOp MPOBEACHUS 1a00paTOPHBIX
paboT U ONBITOB OCYIIECTBIAETCS C Y4ETOM HHAMBUAYAJbHBIX OCOOEHHOCTEM
00ydJaronmxcsi, CUCKa SKCIEPUMEHTABHBIX 3aJaHui, TpeiaraéMplx B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.

COJEP)KXAHUE OBYUYEHUA

7 KUIIACC

Paznen 1. ®usuka v €€ poJib B NO3HAHUHU OKPY:KA0IIEro MUpa.

@duszuka — Hayka O mnpupone. fABneHus npuponabl. DOU3UYECKUE SBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3MmepeHue @uanyueckux BelWYuH. Puznyeckue
npubopsl. [lorpemHocts u3mepeHuil. MexxayHnapoaHasi CUCTEMa €IMHHII.

Kak ¢u3uka u jApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EctecTBeHHOHAy4YHBII METOJl TO3HAHMS: HAONIOJCHHE, TMOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBIYKCHHUE TUTIOTE3, SKCTIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHHE
HaOmoaaemMoro siieHus. Onucanue Gu3nNUecKuX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHn4deckue, TEIUIOBBIE, JJIEKTPUUYECKHUE, MATrHUTHBIC, CBETOBBIC
SIBJICHUS.

2. ®Ousudeckue MPUOOPHI M MPOIEAYypa MPSIMBIX U3MEPEHU aHAIIOTOBBIM H
U(PPOBBIM MPUOOPOM.

Jlabopamopnsie padomul u onsimel.

1. OmpeneneHne EHBI ASICHUS MKAJIBI K3MEPUTEIBHOTO MPUOOpa.

2. M3mepenue paccTosiHUN.

3. H3mepenue oO0bEMa KHIAKOCTH U TBEPOTO TEa.

4. OnpezneneHue pa3MepoB MabIX TEN.

5. M3mepenue teMmmeparypbl HpU HOMOIIM >KUIKOCTHOIO TEPMOMETpPA H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3BL: JAJIbHOCTh IMOJETA
HIapyKa, MyImeHHOr0 TOPU30HTAIbHO, TeM OO0JIbllle, YeM OOJbIlle BhICOTA
yCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeJeHUS 0 CTPOCHNH BelleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrm>kenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHS YacTHL C
TemrnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneiicTBue uactuil
BEIIECTBA: IPUTSHKEHNUE U OTTATIKUBAHUE.



ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaITMYeCKUX) Tesl. B3auMOCBsI3b MEXJy CBOMCTBAMHU BEILECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX MU MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUUM BOJIBI.

Jemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUS.

2. HabGmonenue nuddyzum.

3. HabGmomenue  sBmeHud,  OOBSCHSIONMIMXCS  TMPUTSHKEHUEM WU

OTTaJIKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAHHEM

dhoTtorpaduii).

2. OmbITH 0 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHHUSI Ta30B.

3. OmnpIThl O OOHAPYKEHHUIO ACHUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBMKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe [BWXEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUIKEHUE.
Ckopoctb. CpelHssi CKOPOCTh NPU HEPABHOMEPHOM ABWKEHHHM. Pacuér myTtu u
BPEMEHU JBUKEHHUSI.

SBneHue WHEpUMH. 3aKOH WHepUuU. B3anmojnelicTBHe Tea Kak NPUYHUHA
WU3MEHEHUSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0BEMa BelecTna.

Cuiia Kak XapakTepucTuka B3auMmozeucTBus Tei. Cuila ynpyroctd M 3aKOH
['yka. M3mMepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpYrux Iianerax. Bee tena. HeBecomocTs. Crnoxkenue
CWJI, HaIMPABJEHHBIX MO OJHOMN mpsiMol. PaBHOAeCTBYIOIAa cwii. Cujia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUpOJIe U TEXHUKE.

Hemoncmpauuu.

1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHUS Tela.

2. M3mepeHune CKOpOCTH NPSMOIUHENHOTO IBUKEHUS.

3. HaOmionenue siBfieHus MHEPIUU.

4. HabmroneHue u3MeHeHUs: CKOPOCTH MPHU B3aUMOICHCTBUU TeJL.

5. CpaBHEHHE Macc N0 B3aUMOJECHCTBUIO TEJ.

6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSIMOM.

Jlabopamopnsie padomul u onsimel.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABMKEHHUS (IIIApUKA B XKUJKOCTH,

MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).
2. Ompenenenne CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM IapuKa Io
HaKJIOHHOMW IIOCKOCTH.



3. OmnpeneneHue MIOTHOCTH TBEPOIO Tea.

4. OnbITBI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsDkeHus (nedopmariin)
MPYKUHBI OT MPUIIOKEHHOM CHUJIBI.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTENH 1 ra3oB.

Hasnenne. CriocoObl YMEHBIIIEHUS U YBEJIMUEHUs JaBieHus. JlaBiaeHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0BEMma, TemmepaTyphl. llepemaua naBneHus
TBEPABIMUA TEJAMU, KUIAKOCTSIMU MU Ta3zamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIMHbBI. 3aBUCUMOCTh JABICHUS JKUIKOCTH OT TIyOwHbl. [ mapocraTudeckuit
napajokc. Coolmaromuecs: cocyapl. [ uapaBirniecKue MEXaHU3MBbl.

Atmochepa 3emnu u atrmocdepHoe naBieHHe. [IpudyuHBI CyIIECTBOBAHUS
BO3aymHON obomouku 3emau. OnwiTr Toppuuermnu. M3mepenune armocdepHOro
JaBJIEHUS. 3aBUCHMOCTh aTMOC(EPHOTO AABJICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[TpuGopsl 115 U3MEPEHUsT aTMOC(PEPHOTO TaBICHUS.

JlencTBrEe KUJIKOCTH M ra3a Ha MOTrPyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.

1. 3aBUCUMOCTH JIABJICHMS Ta3a OT TEMIIEPATYPHI.

2. Ilepenada naBneHUs KUIKOCTHIO U TA30M.

3. CooOmmaronuecs cocy/bl.

4. I'mapaBinuecKuy mpecc.

5. IlposBrnenue nencTBusi aTMOC(hepHOTo JAaBICHHUS.

6. 3aBUCHMOCTH BBITAIKUBAIONICH CHJIBI OT O0BEMA MOTPYXKEHHOW YaCTH
TeJa ¥ MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CUIIbI BECY BHITECHEHHOM KUIKOCTH.
8. YcCIIOBHE IUIABAHUS TEJ: IUIABAHWE WM MOTPYKEHUE TEI B 3aBUCUMOCTHU

N

OT COOTHOIICHUS MJIOTHOCTEM TEja U KUJIKOCTH.

Jlabopamopnsie padomel u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00BEMa MOTPYKEHHOM B
JKUJIKOCTh YaCTH TeEJa.

2. OmpeneneHue  BBITAJKHUBAIOIIEH CHIIbI, JIEWCTBYIOLIEH ~ Ha  TEoO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOLIECH HA TEJO
B ’KMJIKOCTH, OT MacCChI TeJa.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIE Ha TEJI0 B IKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJjla U OT INIOTHOCTH >KUJIKOCTH.



5. KoHctpyupoBanue apeomeTpa WM KOHCTPYUPOBAHME JIOAKU WU
OIIpENICIIEHUE €€ TPY30IO0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIUs.

Mexannueckas padota. MoIIHOCTb.

[IpocTeie MexaHHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecHusl pbluara. [IpumeHeHHe mpaBuia paBHOBECUS pblyara K OJIOKY.
«3onoroe mpaBuwno» MexaHukd. KIIJ npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W INOTEHIMaNbHAs DJHEPIUS.
[IpeBpaliieHrie OJTHOTO BU/Ia MEXAHUUYECKOW SHEPTUU B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. ' IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JBM)KEHUU Tela

110 TOPU30HTAIEHON TIOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHUS phlyara.

3. Hsmepenue KIIJl HaknOHHOM NIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUH.

8 KVIACC

Pa3znea 6. TensioBblie siBJeHHUS.

OCHOBHBIC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca M pa3Mepbl aTOMOB W' MoJIeKyJd. ONbIThl, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJ HA OCHOBE TOJIOKCHUW MOJEKYJISIPHO-KMHETUYECKON TEOPHH.
CmaurBaHUE U KaNWUISIPHBIE ABJIEHUS. TEnI0Boe paclinpeHUe U CoKaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOIO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHsI BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpILICHUE padoTHI. Bunpr TeIIonepeJavu:
TETJIONPOBOJAHOCTb, KOHBEKIIMS, U3TYUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro Oamadca. IlmaBieHune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOro
JTaBJICHUS.



Brnaxuocts Bo3myxa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermoBbiX aBurarenei KIIJ[ TemoBoro asurarens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpauuu.

1.

2
3
4.
5

L ©® N o

10.
11.
12.
13.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

Ha6mronenue nuddyszun.

HaGmronenue siBnennii cMauyMBaHUS U KaNWLIIPHBIX SBICHUN.
HaGmronenue TemnoBoro pacmpeHust Tedl.

M3meHeHne naBieHUs ra3a Mpu U3MEHEHUU 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bugsr Teruionepenauu.

OxnaxieHre Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHuU paboThl BHEIIHUMU CHUJIAMU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmronenune kuneHus.

HaGmronenue noctossHCTBa TeMIepaTyphbl IPH TUIABIICHUU.
Mopenu TerioBEIX ABUTaTEIICH.

Jlabopamopnsie padomul u onvimul.

1.
2.
3.

10.
11.
12.

OnbITH IO OOHAPYKEHUIO NEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTD JIaBJIEHUS BO3JlyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wW3MeHEHHsT BHYTPEHHEH OSHEprud Tejia B pe3ysbTaTe
TEIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanre sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelabHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaXKHOCTH BO3/1yXa.



13. OnpeneneHne yaeabHON TEIUIOTHI IIABJICHUS JIbA.

Pazngen 7. DjekTpruyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poaa 3JIEKTpUYECKUX 3apsaoB. BzaummopeicTBhe
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEXKY TEJIaMH).

Onekrpudeckoe noJsie. Hanpsxk€HHOCTh 3iekTpudeckoro nosist. IIpuHomn
CYMEPIO3UILINH STEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA 3JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXPAHEHUs
AIIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcToYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUHN TOK B KUAKOCTIX U ra3ax.

Onektpudeckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE MPOBOJHMKA. YIEIBbHOE CONMPOTUBJIIEHUE BEUIECTBA. 3akoH OMma
o ydactka uenu. llocienoBarenbHOoe W mapajuieIbHOE  COSOUHEHHE
IPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LIeTH U MOTPEOUTeNn deKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl. B3aumoneicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnuTHOe 1osie. MarauTHoe 1oJie 3eMJIM U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie -~ 3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCIOib30BaHUE SJIEKTPOJBUIATENIEH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHOPTE.

Oneitel @apajnes. SABieHne 3MEKTPOMArHuTHOM MHAyKUuK. [IpaBuno Jlenna.
DneKTporeHeparop. CriocoObl  MOJIy4eHHUS ~ 3JCKTPUUYECKON  DHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTUM.

Jlemoncmpayuu.

DJIeKTpU3aLus TeJl.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSAKEHHBIX TEI.
Y CTpONCTBO 1 JEHUCTBUE MIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIHUS.

3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.

[TpOBOJTHUKH U TUBIEKTPHUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JIeicTBHS DIEKTPUYECKOTO TOKA.

L 0 N ok wN e



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

DNEKTPUYECKUNA TOK B KUIKOCTH.

["a30BbIii pa3psia.

M3mepenne CUilbl TOKa aMIIEPMETPOM.

W3mepeHne 3IeKTPUYECKOro HapsHKEHUS! BOJIBTMETPOM.

Peocrar u marazuH CONpOTUBIICHUN.

B3anMopeincTere NOCTOSHHBIX MarHUTOB.

MopennpoBaHue HEBO3MOXHOCTH Pa3/IeJI€HUs ITOJIFOCOB MarHuTa.
MopenupoBaHue MarHUTHBIX NOJIEH TOCTOSSHHBIX MAarHUTOB.
OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMAarHurT.

JleficTBHE MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.
DIIEKTPOABUIATEIb TIOCTOSIHHOTO TOKA.

ViccaenoBaHue sIBICHHS 3JIEKTPOMAarHUTHOW MHIYKLWU.

OnpiTbl Papasnes.

3aBUCUMOCTb HAIIPaBICHUS MHAYKIMOHHOIO TOKAa OT YCJIOBHH €ro
BO3HUKHOBECHUS.

DIIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

OnpITeIl 1O HAOMIOJACHHWIO JJICKTPH3AIMH TeJI HMHIYKIUEH W Ipu
COTPUKOCHOBEHHH.

HccnenoBanue NEWUCTBUs AJICKTPUUYECKOTO TIOJS Ha TMPOBOJHUKH U
JTUDIICKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOMN TIEMH TOCTOSTHHOTO TOKA.
V3MepeHue U peryJIMpoBaHKe CHJIBI TOKA.

W3mepeHnne u peryupoBaHuie HaMPsHKCHNS.

HccnenoBanue 3aBHCHUMOCTH CHIJIBI TOKA, HUIYIIETO 4Yepe3 pPe3ucTop, OT
COIPOTHBIICHUS PE3UCTOPA U HANPSDKEHUS HA PE3UCTOPE.

OMBITHI, JIEMOHCTPHPYFOIIIHE 3aBHCHMOCTb AIEKTPUIECKOTO
COTPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, NJIOMAAX MOIMEPEYHOTO
CEYCHHUS U MaTepuaia.

[IpoBepka mpaBuia CIOXKECHHUS HAMPSHKEHUN TPH  MOCIEIOBATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBwiIa JUIsl CHJIBI TOKAa IMPH TapaUICIbHOM COCAMHCHUN
PE3UCTOPOB.

Omnpenenenre pabOTHI IMEKTPUIESCKOTO TOKA, UIYIIETO YePeE3 PE3UCTOP.
OmnpeneneHre MONIHOCTH  3JICKTPHYECKOTO TOKA, BBIACIIAEMON Ha
pe3ucTope.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO Yepe3 JIAMIIOUYKY, OT
HANPSDKEHUS HA HEW.



13. Onpenenenune KII/ narpeBarensi.

14. MccnenoBanue MarHUTHOTO B3aUMOJAEHCTBHS TOCTOSIHHBIX MarHUTOB.

15. I3yyeHue MAarHUTHOrO TOJII TMOCTOSHHBIX ~MArHUTOB NOpPH  HX
00BEIMHEHNH U PA3JICIICHHH.

16. MccnenoBanre 1€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJICHUCTBUS
KAaTyIIKM C TOKOM M MAarHuTa OT CHJIbl TOKAa W HalpaBJEHUsS TOKa B
KaTYIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHCTpyHnpoBaHue 1 u3y4eHue padoThl AIEKTPOIBUTATEINS.

20. smepenue KII/] anekTpoaBUrateibHON yCTaHOBKH.

21. OnBITBI IO HMCCIECAOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHOM WHIYKIUU:
HCCIICIOBAHUE W3MEHEHWM 3HAYCHHS W HANPABICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nea 8. Mexannyeckue siBJeHHUS.

Mexanndeckoe paBmxkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBHWKEHUS. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHune. HepaBHomepHoe npsmosinHelHoe aBuxeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb TeJla TP HEPAaBHOMEPHOM JBHUKCHUH.

VYckopenue. PaBHOyckopeHHOE TNpsMOIMHEHHOe aABMkKeHue. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHune mo okpyxHocTu. Ileprog m wacrota oGpaiieHus.
JIunenHas u yriioBast CKOpoCTH. LIeHTpOoCTpeEMUTENIBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HptoTroHa. Bropo#t 3akon HeroTroHa. Tpetuid 3akon HeroToHa.
[TpyuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CHila TPEeHUs CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
nafgeHus. Jlswxkenue ruta”Her Bokpyr Comnpa. llepBas kocMmuueckass CKOPOCTb.
HesecoMoCTh U nieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmiynbca. MImysabc cuiibl. 3aKOH COXpaHEHUs
uMITysbca. PeakTUBHOE JBUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsSKECTH, YHpPYrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus ckatou npyxunsl. Kunernueckas



sHeprus. Teopema 0 KMHETHYECKOW SHEPrHHU. 3aKOH COXPaHEHUsS] MEXaHUYECKOU
SHEPI'UH.
Jlemoncmpayuu.

1.

Q) W

10.
11.
12.
13.
14.
15.
16.

Habmronenne MmexaHn4eckoro JBUKEHHs T€la OTHOCUTEIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHUE TyTEd W TPAEeKTOpUW ABUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHMS TPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

Habmronenue ABMKEHUS TeNa MO OKPY>KHOCTH.

HabGnrogenne MexaHM4ecKuX sIBJICHUM, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM M  YCKOPEHHOM JBH)KCHUU
OTHOCHUTENIbHO KabnHeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Jla W ACHCTBYIOIIEH HAa HEro
CUJIBL.

HabGmrogenune paBeHCTBa CUIT IPU B3aMMOJIEHCTBUM TEJL.

M3meHeHue Beca Tena Mpyu yCKOPEHHOM JBHKCHUU.

[Iepenaua umiyjibca mpu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3oBaHus 3HEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHre UMIYJIbCa PU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHne UMITyJIbca Ipy a0COIIOTHO YIPYTOM B3aUMOJIEHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHHe MEXaHUUECKON YHEPrHH MPH CBOOOTHOM IMaCHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUHU TIPU ABUKEHUU TeNa MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KoncTpyupoBanue Tpakra s pasroHa M JaJIbHEUIIETO PAaBHOMEPHOIO
JIBUKEHHUS IIAPUKA WU TEIICKKHU.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM JBWKCHUS
IapYKa M0 HAKJIOHHOM IJIOCKOCTH.

OnpenesnieHne YCKOpPEHHsS Tella MPU PABHOYCKOPEHHOM JIBMKEHUU TIO
HaAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauyallbHOW CKOPOCTH.

[IpoBepka TruUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBIKCHHH 0€3
HAYAJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJUHAKOBBL.

HccnenoBanne 3aBUCHUMOCTHM CHUJIbI TPEHUS CKOJIBXXEHHS OT CHJIbI
HOPMAJIbHOTO JIaBJICHUSI.



7. Onpenenenue kodpuiueHTa TPEHUs CKOJIbKECHHUS.
OnpeneneHue KECTKOCTU MPYKUHBI.

9. OmpeneneHue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHIKCHUHU Teja
10 TOPU30HTAIBHOM MTOBEPXHOCTH.

10. Onpenenienne  pabOThl  CHIIBI  yIPYTOCTH TMPU  TOABEME Tpy3a ¢
HCIIOJIb30BAaHUEM HENOABMKHOI'O U MOBMKHOI'O OJIOKOB.

11. MI3yueHue 3akoHa COXpAaHEHUs YSHEPTUH.

Pa3znen 9. Mexanndeckue KoJie0aHUsI 1 BOJIHbBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMI: TIEPHOT,
4acToTa, aMIUINTya. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPI'UH IIPH KOJIeOATEIHHOM JIBUKESHUH.

3aryxaromnue — kojneOaHus.  BbIHyXAeHHble — KoJjiebaHus.  Pe3onaHc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHuueckux BoJH. [IpogonbHbie W
MONIEPEYHbIe ~ BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnyeckne BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3BykKa W BbIcOTa TOHa. OTpakeHue 3Byka. MHppa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenwe koneOaHuWi TENI IMOJ IEHCTBUEM CWIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

HaOGmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmonenne BeIHYXI€HHBIX KOJI€OaHUI 1 pE30HAHCA.

Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJH (Ha MOJIEIN).
HaGmronenue 3aBUCMMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

AKYCTUYECKUI PE30HAHC.

Jlabopamopnsie padomul u onsimel.

1. OmpepneneHne dYacTOTBI W TEpPUOAA KOJICOAHWI MaTeMaTH4eCKOTO

o Uk w N

MasiTHUKA.

2. OmpeneneHue 4acTOThl U EPUOJIa KOJIEOAHHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHUM MMOABEHIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEeproIa KoneOaHu MPyKUHHOTO MasSTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOAHUM rpy3a, MOABEHIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIHE 3aBHCHUMOCTh TEpHOJa  KoJeOaHuit
MPYKUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaIeHUS.

Paznen 10. DiieKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.



DJIEKTPOMarHUTHOE  ToJie.  DJEKTPOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. W3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOUIBI0 MOOMIBHOTO

tenedoHa.

Pasznen 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  mogmens  cBera.  Mcrounumkm — cBeta.  [Ipsamonuneninoe
pactipoctpanenue ceera. 3atMenusi Connna u Jlynsl. Otpaxenue cera. [Lnockoe
3€pKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBETa.  lMCHNonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlmaza. Xom mywedt B nmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpOCKONa M Tejeckona. ['ma3z kak onrhueckas cucrtema. bim3opykocTs u
JaJTbHO30PKOCTb.

Paznoxxenne Oemoro cera B cuektp. Onbitel Hptotona. Croxenue
CIIEKTpaJIbHBIX IBETOB. Jlucniepcust cBeTa.

Hemoncmpauuu.

[IpsiMosMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tomyuenue n300pakeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xon nyuyer B coOuparolei JInH3e.

XoJ JIyder B paCCEeUBAIONIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun aeiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mojenb rinasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomyuenue 6enoro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.

W X N U A WD E

Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTH yrja OTpPa)KE€HUsS CBETOBOrO Jiydya OT yrJia
najieHusl.



2. M3yueHue xapakTEepUCTHK U300PAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO JIy4ya OT yIJia
MaJICHNS HA TPAHUIIE «BO3TyX—CTEKIIO».

4. Ilomydenue n300paxeHui ¢ TOMOIIbIO COOMPAIOILEH JIUH3HI.

5. Ompenenenne (POKyCHOTO PacCTOSIHUS U ONTUYECKOW CHIIBI COOMparoIen
JIVH3BI.

6. OINBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OmBITBI MO BOCTPUATHIO LIBETa MPEAMETOB MPU UX HAOIIOJECHUHM dYepes
[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

Onwitel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue v NnorioueHre cBera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- u ramma-usnydenus. CTpoeHHEe aTOMHOTO
anpa. Hyknonmas wMogens aromHoro sapa. HMszoronmsl. PaauoaxtuBHBIE
npeBpaieHus. Ilepuon nonypacnana aTOMHBIX s1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MAacCOBOIO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sHeprun ConHIa U 3BE3 .

Snepnas sHepreruka. JIeMCTBHs paauOaKTUBHBIX H3IIYYEHHM Ha JKUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHexkTpsbl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpoOJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyYCHUH.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CrulOUIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

2. HMccnenoBaHue TpPEKOB: M3MEPEHME SHEPrUU YaCTHIIbI 10 TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue pagnoakTuBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JJI1 CUCTEMATH3aluu
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JAESTEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKHU, a TAKkKe sl MOATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 1O (u3nuke s 0oO0ydJarommxcs,
BBIOpABIIMX ATOT YUEOHBII MpeMeET.



[Ipy M3y4eHUM AAHHOTO MOIYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JESTEIIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTUIKEHHUE MPEAMETHBIX U
METANpPEeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  0oOyueHus, (opmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOCHHE HAy4HBIX METOAOB HCCIIEIOBAHUSA
SBJICHUW TPUPOABI U TEXHUKH, OBJAJIEHUE YMEHUSIMHU OOBACHATH (PU3NUECKHE
SBJICHMsI, IPUMEHAS TIOJyYCHHbIC 3HAHWSA, pelaTb 3aJa4d, B TOM 4HCIIE
KAa4ECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

JleATebHOCTHBIA XapaKTep NAHHOTO pa3zesa peaausyercs 3a C4€T TOro, 4To
oOyuJaromuecs: BBIMOTHSIIOT 3aJaHKsI, B KOTOPBIX UM MPEJIaracTcs:

HAa OCHOBE IIOJIyYCHHBIX 3HAHMHM pacro3HaBaTh M HAYYHO OOBICHATH
(uznyecKue BICHMS B OKPY’KAIOLIEH PUPOJE U TOBCEAHEBHON KU3HU;

UCII0JIb30BaTh HAyYHbIE METO/Ibl UCCIIEOBaHUS (PU3UUECKUX SBJICHUH, B TOM
YyuCIe A IPOBEPKU THITOTE3 U IOJYyYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH ~Hay4HbIE OCHOBBI HamOoJiee Ba)XXHBIX JOCTH)KCHHUH COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUYECKOIO MCIIOJIb30BAHMS PA3JIMYHBIX UCTOUHUKOB
DHEPIrUU Ha OCHOBE 3aKOHA IIPEBPAILCHMS M COXPAHECHMs BCEX M3BECTHBIX BUJIOB
DHEPIHUN.

IIVIAHUPYEMBIE PE3VJIBbTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (pu3nKu Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUsS HAMpPaBICHO

Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX

pE3yIbTATOB.

B pesynbrare n3ydeHus GU3NKU HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMUsI

y oOyuatomerocsi 0yayT copMUpOBaHBI CIEAYIONIUME JTHYHOCTHBIE PE3yIbTaThl B

94acTu:

e 1) IATPHOTHYECKOT0 BOCTUTAHMA:

e - MPOSBJICHHE WHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOM
(bu3MYeCKO HAYKH;

e - IICHHOCTHOE OTHOIICHHE K JJOCTHKEHHUSIM POCCHICKIX yUEHBIX-(HU3HUKOB;

e 2) rpa:KAaHCKOr0 M JYXOBHO-HPABCTBEHHOI0 BOCITUTAHMA:

e - FTOTOBHOCTh K aKTHBHOMY YYaCTHIO B 0OCYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOIIEM, CBI3aHHBIX C MPAKTHYECCKUM MPUMEHEHHEM JOCTHKCHHIA
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e - OCO3HAaHUE BAKHOCTU MOPATHHO-ITUYCCKHX TPUHIMIIOB B JIEATEILHOCTU
YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:



- BOCHPUSTHE ACTETUUYECKUX KauyecTB (PU3NUYECKOW HAYKH: €€ TapMOHHYHOTO
IIOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHUPA, OCHOBBI Pa3BUTHs TEXHOJOTHWH, BaXKHEHIIEH COCTABIIIOLIEH
KYJbTYPBI;

- pa3BUTHE HAYYHOM JIIOOO3HATENBHOCTH, MHTEpPECa K MCCIEI0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS MU  3MOUMOHAJBHOIO
OJ1aromnoJry4yus:

- OCO3HaHUE IIEHHOCTH ©0e30macHOro o0pa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXKHOCTU NPaBWJI OE€30MAaCHOTO TMOBEACHUS Ha
TpPaHCHIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O00OPYIOBAHHUEM B
JOMAIIIHUX YCIIOBUAX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pedJeKCUU, TMPU3HAHUE CBOEro MpaBa Ha
OIIMOKY U TaKOI'0 %e Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCTIMTAHUS

- AKTMBHOE y4YaCTHE€ B PEIIECHUM MPaKTUYECKHX 3a1ad (B paMKax CEMBH,
oOpazoBaTenbHON  OpraHM3allid, ToOpoja, Kpas) TEXHOJOTHYECKOW |
COLIMAJIbHOM HAIpaBJI€HHOCTH, TPEOYIOIHUX B TOM YHCIEe U (PUINYECKUX
3HaHUM;

- HHTEpEeC K MPAKTUIECKOMY H3YUEHHUIO Mpodeccuid, CBA3aHHbBIX ¢ (PU3UKOM;

7) 3K0JIOTrH4€CKOr0 BOCIIMTAHMS

- OpHMEHTalusi Ha NMpUMEHEHHEe (PU3MUECKUX 3HAHUU I pelIeHHus 3ajad B
00JIaCTU OKpY’KalolleW cpenabl, IJIAaHUPOBAHMS TMOCTYNKOB W OLEHKH HUX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOIIEH CPEJIbI;

- OCO3HaHHE TJ00ATBbHOTO XapakTepa KOJOTHYECKUX MpoOsieM M myTed HX
peuIeHus;

8) ajanTauum K M3MEHSIOUMIUMCH YCJIOBUSIM COLMAJIBLHOW M NPHPOAHOI
cpeabl:

- TMOTPEeOHOCTh BO B3aUMOJIEUCTBUM TIPU BBIMIOJIHEHUM HUCCIEAOBAHUM U
MPOEKTOB (PU3MUECKON HAIPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUAM
IPYTUX;

- TIOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 MNPAKTUYECKYIO
NEATEIIbHOCTD;

- TOTpeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM uncie GOpMyIupoBaTh
UJIeH, TOHITHSI, TUIIOTE3bI O (PU3HUUECKUX O0BEKTaX U SBICHUSIX;

- OCO3HaHUE Ne(PUITUTOB COOCTBEHHBIX 3HAHUA U KOMIIETEHTHOCTEH B 00JaCTH
(1)56637197



e - IINIAHUPOBAHHUE CBOCTO PpAa3BUTHUA B HpI/IO6pCTCHI/II/I HOBBIX (I)I/IBI/I‘ICCKI/IX

3HAaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO’KHBIX INI00OAJIbHBIX MOCIEICTBUN.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
o011ero oopazoBaHus y oOyyaromerocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIIOYAIOIINE TO3HABATEILHBIC YHUBEPCATIbHBIC yUeOHbBIC TCUCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaNbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTebHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

Ba3oBble Jjornyeckue JeiicTBUA:

BBISIBJSITH M~ XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(siBNIEHU );

yCTaHaBIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALUNA, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U HPOTUBOPEUMS B PaCCMATPUBAEMBIX (aKTax,
JAaHHBIX U HAOJIIOJIEHUSX, OTHOCALIMXCA K (PU3NUECKUM SIBIICHUSIM;
BBISIBJISITH NTPUUMHHO-CJICICTBEHHbBIE CBA3M MPH U3YYCHUU (U3NUYECKUX
SBJIGHUN U MPOIIECCOB, J€NaTh BBIBOJbI C UCIOIb30BAHUEM JI€TYKTHUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUIaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3nYECKUX BEJINYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pELIEHUsS  yueOHOW (PU3NUYECKOM
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pPELICHUsS, BHIOOp Hambosee
MOJIXOJISIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIIETICHHBIX KPUTEPHEB).

Ba3oBhIe uccieaoBaTe/LCKHeE JeCTBUA:

UCTIOJIb30BaTh BOMPOCH! KaK HCCIIENOBATENbCKIIT HHCTPYMEHT O3HAHWS,
IPOBOAUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
¢uznyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBIICHUS;

OIICHWBATh Ha NPHUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaImro,
MOJTyYEHHYIO B XOJI€ MCCIICIOBAHUS MIIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3ybTaTam
POBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICJOBAHMS,



IMIPOTrHO3UPOBATH BO3MOXXHOC H&HBHCﬁMCC Pa3BUTHC (I)I/IBI/I‘ICCKI/IX
IMpoIeCCOB, a TAKKC BbIABHUI'aTb IIPCAIIOJIOKCHHA 00 ux Pa3BUTHUHN B HOBBIX
YCIIOBUAX U KOHTCKCTAaX.

Pabora ¢ nndopmanmeii:

NPUMEHSATH Pa3IMYHbIE METO/bl, THCTPYMEHTBI U 3alIPOCHI IPH MOUCKE U
otOope MHGMOpPMAIMK WM JaHHBIX C YYETOM MPEIJIOKEHHOM ydyeOHOU
busnyeckoit 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYIO (QOpMYy MpPEICTaBICHUS
uHQopMalUu W WUIIOCTPUPOBATH pEIIAeMble 3aJladyd  HECIOKHBIMU
cXxeMaMu, IuarpaMmmMaMu, HHOU rpaduKoi U uX KOMOMHAIUSIMHU.

KoMMyHHKATHBHBIE YHMBEPCAJIbHbIC YUeOHbIe NeiCTBHA:

B X0J€ OOCYXIeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT U IIPOEKTOB 33/1aBaTh BOIPOCHI 10 CYHIECTBY 00CYX AaEMON TEMBI U
BBICKA3bIBATh WJIEH, HAIlCJICHHbIE HA DPELICHUE 33Jaud U MOIJAEpKaHHE
OJ1aroXkeaTeIbHOCTH OOIIEHNUS;

COTOCTABJISITh CBOU CYXKIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOOHapyXKMBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOJIMYHO IPEACTABISATh PE3YJIbTATHI BBIIOIHEHHOIO (PU3NYECKOIO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IIPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHAMBUAYAIbHONH pabOThl MpHU  PEIICHUH KOHKPETHOM (U3NYECKOM
poOJIeMBbI;

IPUHUMATD LIEJI COBMECTHOW NIE€ATEIbHOCTH, OPraHU30BbIBATH JE€WCTBUS
no e€ MOCTIKEHHUIO: paclpeleNaTh pojiu, O0O0CYXIaTh MPOIECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAIPaBJICHUIO M KOOPJIMHUPYS CBOM JCHCTBUS C APYTUMHU
YJIEHaMU KOMaH/1bl;

OILICHMBATh KAa4eCTBO CBOETrO BKJaJa B OOUIMM MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISAITH TTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIINX
TUTsl petieHust (GU3NIECKUX 3HAHUM;



OPHUEHTHPOBATHCS B  PAa3jMYHBIX TMOJXOAAaX TPUHATUS  PEHICHHIA
(MHOIWBUIYyadbHOE, TMPUHSATHE PEIICHUS B TPYyNIe, NPUHATHE PpEHICHHA
IPYIIION);

CaMOCTOSITEIIbHO COCTaBJISTh aTOPUTM PEIICHUS (PU3UIECKON 3a1auu UITH
IJIaHa WCCIEJOBAaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeJiaracMble BAPUAHTHI PEIICHUI;
Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ N3MECHEHUS;
OOBSCHITH TPUYMHBI  JTOCTIOKCHHUS  (HEJOCTIKEHHUS) Pe3yJIbTaTOB
NesTEeIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCII€ B XOJ| BBHINOJTHEHUS
(u3nyecKoro MCCIEJOBaHMS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CHUTyallii, YCTAaHOBIIEHHBIX OIIHOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBAaTh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JIPYroro 4YesioBeKa B XOJ€ CHopa WU AUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OMMOKY IPU peHIeHUH (PU3NYECKUX 33134 WU
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K xonIty oOyuenus B 7 Kkjacce MpeaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUM:

UCIIOJB30BaTh  TMOHATUS:  (U3KMYECKHME M  XUMHYECKHE  SIBJICHUS,
HAOJIOICHUE, SKCIEPUMEHT, MOJEINb, TUMOTE3a, CAMHUIBI (DU3UISCKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBI)KEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHs, PaBHOJCUCTBYOIIAS
cuia, nedopmarnus (ynpyras, njacTuueckas), HEBECOMOCTD,
COOOIIAOIINECS COCYIbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHHUE YACTHUIL BEIECTBA,
pPaBHOMEpPHOE  JBWIKEHUE, HEPABHOMEPHOE  JBWKECHHUE, = HUHEPIHA,
B3aUMOJICMCTBUAE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOU OCBHIO
BpAalllCHUA, Nepeaada [OaBJICHUS TBEPABIMUA TEIAMH, >XUIAKOCTIMHU U
razamm, arMoc(epHOe [aBlICHWE, IUIaBaHWE TeJ, MPEeBpaIIeHUs
MEXaHUYECKON SHEpPruu) MO ONMKHCAHUI0O UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIINX JAHHOE (PU3NUECKOE SBJICHHE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYXKaloIeM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:



IIPUMEPBI ABUKCHUSA C PA3IMYHBIMU CKOPOCTSIMU B >KMBOM M HEXUBOMN
IPUPOJE, ACUCTBUE CHUIBI TPEHHUsS B IPUPOJAE U TEXHUKE, BIIMSIHUE
aTMOC(epHOro JaBJICHUS Ha >KMBOM OpraHW3M, IUIaBaHHUE PbIO, pblYaru B
TEJIe YeJOBEeKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 3a/ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (PU3HAKHN) (PU3UUECKUX SBICHUI;
ONKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(¢u3znyeckue BeIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEILIECTBA, BPEM,
IIyTh, CKOPOCTb, CPENHSSA CKOPOCTh, CHUJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWIa TpEHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEUO CHIIBI,
MOMEHT CWIbl, KO3(pQUIHMEHT NOJE3HOr0 JAEUCTBUS MEXaHU3MOB,
KUHETUYECKass U MOTEHUUaJIbHAs JHEPIus), NMpU ONHCAHUU MPAaBUIBHO
TPAKTOBATh  (PU3WYECKUII  CMBICA  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAYeHHUS] W €IUHUIBl (U3NYECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PUM3MYECKYIO BEJIUYMHY C JPYTMMH BEIUYMHAMM,
CTPOUTH IPAPUKN N3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBuila CJIOKEHUsS CHII (BAOJIb OJHOM IpsiMOM), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiuara (0y10ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
DHEPruM, NpPU HTOM [JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3MUECKHE SBICHMUSI, TPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyauuHd IPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUUMHHO-CIIEACTBEHHbBIE CBS3U, CTPOUTHh OOBACHEHUE U3 1-2
JOTMYECKHX IIaroB ¢ ONOpPOM Ha 1-2 M3yYEHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI W
(GopMyiibl, CBs3bIBANOLIME (PU3MUECKHE BEJIMYMHBL Ha OCHOBE aHAIM3a
YCIIOBHS 331a4l 3aIIUCBIBATh KPATKOE YCJIOBUE, MOJCTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJIBI U IPOBOAMTH PACUEThI, HAXOJAWUTH CIIPABOYHBIE
JaHHbIE, HEOOXOANMBIE Ui PEIICHUs 3a/1ay, OLEHUBATh PEAIMCTUYHOCTD
MOJTy4Y€HHOW (PU3NUECKON BEJIMYMHBI,

pacrno3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HNOMOULIH
(u3NYECKUX METOJOB, B OIMCAaHUM MCCIIE0BAaHUS BbIIEIATh IPOBEPSIEMOE
NpEeANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEHHBI Ppe3ylbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBO/JIBI I10 €T0 PE3yJIbTaTaM;



IPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMCTB TeJ: (opMyIupoBaThH IPOBEpsEMBbIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOI0 000pYy10BaHMs,
3aIllMChIBaTh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJIBL;

BBIIIOJIHATh MPAMBIE W3MEPEHHS PACCTOSHHS, BPEMEHHM, Macchl Tela,
0o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX H
U(pPOBBIX MPUOOPOB, 3alUCHIBaTh IIOKAa3aHHUS MPUOOPOB C YUYETOM
3aJJaHHOW aOCOJIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (DU3HUECKON BEJIMYUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU JBHXKCHHUS TeJa, CHUJIbI
TPEHUSI CKOJILKEHUS OT BECa Tela, KauecTBa 00pabOTKHU MOBEPXHOCTEN Tel
U HE3aBUCUMOCTH CUJIbI TPEHUA OT IO COPUKOCHOBEHUS TEN, CHIIbI
YyOPYroCTH OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BEMa
NOTPYXEHHON 4acCTH TeJIa ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU T€Ja, OT MIyOMHBbI, HA KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTb B
IUTAHUPOBAHUM =~ Yy4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (DU3MUECKUX BEIUYMH B BUJE
IOPEJIOKEHHBIX TaOnuIl W rpadUKoOB, JENaTh BBIBOJBI 10 pe3yibTaTaM
UCCJIEI0BAHNS;

IPOBOANTH KOCBEHHBbIE HU3MEpeHMs (PU3NUECKHX BEIUYUH (IJIOTHOCTD
BEILECTBA JKUIKOCTH M TBEPAOrO TeEla, CHJIA TPEHUS CKOJIbXEHUS,
JABJICHUE  BO3AYyXa, BbITAJIKMBAKOLIAsA  CHWJA, JEHUCTBYIOIIAs Ha
HOrpyKEHHOE B KHUJAKOCTb Te€JO, KO3()(PUIMEHT MONE3HOro AEUCTBUSA
IOPOCTBIX MEXAaHHU3MOB), CIEAys MNPEIJ0KEHHOW WHCTPYKLUUU: MPHU
BBIMIOJTHEHUH HW3MEPEHUl COOMpaTh SKCHEPUMEHTANbHYIO YCTaHOBKY H
BBIYMCIIATH 3HAYCHUE HCKOMOW BEJIMUNHBI;

co0roaaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU paboTe ¢ 1abopaTOPHbIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIINECS COCYAbI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKkTepU30BaTh IPUHIMIBI JEUCTBUS M3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX oOnucaHusd (B TOM YHUCIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKH Ipecc,
MaHOMETP, BBICOTOMED, OPLUIHEBON HACOC, APEOMETP), UCIIOJIb3Ysl 3HAHMS



0 CBOMCTBax (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pPUMEPaXx)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNA B TMOBCETHEBHOM
KU3HU JJi obecrieyeHus: 0€30MacCHOCTU MPHU OO0paIlEHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 3/10pPOBbS U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHMSI B OKPYIKAIOLLIEHN Cpee;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(oOpMmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE NMEIOLIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHPOpPMAIIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBONM MM MOMKET OBITH
HEI0CTOBEPHOM;

UCIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepaTypy (pu3myeckoro - coiepxaHus, CIPaBOYHbIE MaTE€pHAIIbI,
pecypcesl cetu HTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHGOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTb COOCTBEHHBIE KPATKHE NMUCBMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOPMALUU (PUIUUECKOTO COACpPKAHUS, B TOM
qyclie MyOJUYHO [eNaTh KpaTKhue COOOIIEHHUs O pe3ysbTaTax MpPOEKTOB
WIM Y4YeOHBIX MCCJIECAOBAaHUM, HIpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YYEHHbI NOHATUHHBIA anmapaT Kypca (OU3MKH, COIpPOBOXAAThH
BBICTYIUICHUE ITPE3CHTALUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOCKTOB M HCCIEIOBAaHUI paclpenessTh
00s3aHHOCTH B TPYIlE€ B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3a/layaMH,
CIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUI, aJeKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATENBbHOCTH  IpPYyNINbl,  BBICTPAaWBAThH
KOMMYHHMKATHUBHOE B3aHMO/ICICTBHIE, YUUTHIBAS MHEHHE OKPYKAIOLTHUX.

K xonIy oOyuenus B 8 kjacce nmpeaMeTHbIC pe3yiIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEMJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, aTPETAaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAININYECKUE U
amop(HBIC TeNa, HACHINIEHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3yXa, TEMIIEpaTypa, BHYTPECHHSS JSHEPTHs, TEIUIOBOW JBUTaTENb,
AJIIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, AIEKTPUUYECKOE IMOJIE, TPOBOIHUKU
Y JUDJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;

pasznuuath SIBJICHUS (TEIUIOBOE pacCUIMpPEHUE M CKaTHe, TeIuionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHUE, KANWJUIAPHBIE SIBIICHUS, WCHAPEHUE,
KOHJICHCAllusl, IUIaBJI€HUE, KpUCTaUIM3alusi (OTBEpJ/IeBaHUE), KUIICHHE,
Terionepenaya (TEeTIONPOBOHOCTb, KOHBEKIIUS, U3ITy4YEHHE),



ANIEKTPU3ALUS TeJl, B3aUMOJICHCTBUE 3apsAOB, NEHCTBUS dIEKTPUIECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBUE MAarHUTOB, JIEHCTBHE
MarHUTHOTO T0JIA Ha IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MHTYKITHS)
0 ONHCAaHUI0 WX XapaKTePHBIX CBOHCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBIICHHE;

pacro3HaBaTh TMPOSIBIIEHHE HM3YYCHHbIX (PU3MUYECKUX  SBICHUHA B
OKpYy’KalolleM MHUpE, B TOM 4YHclie (HU3UYECKHUE SBJICHUS B TMPUPOJE:
MIOBEPXHOCTHOE HATSDKCHHWE W KANMWJUBIPHBIE SIBICHUS B TPUPOJE,
KpUCTaUIBI B Tpupoxae, uinydenne CoiHIA, 3aMep3aHHe BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPHUUECKHE
SBJICHUA B aTMocdepe, DIEKTPUYECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE
noje 3emiu, Apei¢ MONI0COB, pOJib MAarHUTHOTO MOJIS JAJIS JKU3HU HA
3emMiie, MOJIIPHOE CUSHUE, TIPU ATOM IEPEBOAMTH MPAKTHUECKYIO 33729y B
y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKU) (PHU3MUECKUX
SIBJICHUU;

OTMCHIBATH U3yYEHHBIE CBOMCTBA Tel U (PU3UYECKHE SBICHHS, UCTIOIb3YS
¢u3nueckne BeJIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHs, KOJIMYECTBO
TETUIOTHI, yJIelbHas TEIUIOEMKOCTh BEIIECTBA, YAENbHAas TEIUIOTa
TUTaBJICHUS, YJENbHAs TeIuioTa NapooOpa3oBaHMsl, yIENbHAs TEIUIOTA
CrOpaHusi TOIUIUBA, KOA(PQHUIMEHT TMOJE3HOTrO0 MAEWUCTBUS TEIUIOBOU
MallliHbl, OTHOCUTEJIbHAS BIAXXHOCTh BO3/yXa, JJEKTPUYECKHH 3aps,
CHJIa TOKa, JJIEKTPUYECKOE HANPSOKEHHE, COMPOTHUBICHHE MPOBOIHHKA,
yIeIbHOE  CONMPOTUBJICHHWE  BEIIECTBa, pabdoTa ©  MOIIHOCTH
ANIEKTPHYECKOTO  TOKA), TIPU ~ OMUCAHWM NPABUIBHO  TPAKTOBATH
(¢u3nveckuil CMBICT HCIOJIB3YEMbIX BEJIMYHMH, 0003HAUEHUS M €IUHUIIBI
(¢u3nUeCKUX BEIWYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOLINE JaHHYIO
(GU3NYECKyI0 BEIMYMHY C JPYTMMH BEIUYUHAMH, CTPOUTH TpaduKku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3NYECKHE SBICHUS M IPOIECCHI,
UCTOJIb3Ys OCHOBHBIEC IIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKONH TEOpPHH
CTPOCHHS BEIIECTBA, MPUHIIUII CYNEPIO3UIUH Toyiel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa JUIsl ydacTka HenH, 3aKOH
Jbxoynsi—JIeHla, 3aKOH COXpaHEHHsS OSHEPruM, TpH OTOM  JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTeMaTHYeCKOe
BBIpA)KECHUE;

OOBSCHATH (HU3MYECKHE IMPOIECCHl M CBOHCTBA TN, B TOM YHCIE W B
KOHTEKCTE CHTyallnid MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBISTH
NPUYHHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOrHYeCcKuX



iaroB ¢ omnopoi Ha 1-2 U3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUMH,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarbs pacdy€THbIE 3anadyd B 2—3 JEHUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMyIbl, CBS3BIBAIONINE (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHAIIM3a
YCIOBHS 3aJ1a4uM 3aIACBhIBATh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOUpPATh 3aKOHBI U (OPMYIIbI,
HEoOXoauMble JUisi €€ pelieHus, NPOBOJAUTH PACUETHI M CPABHUBATh
MOJIYYCHHOE 3HaUYCHHNE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOHO pEHIUTh TMpPH TTOMOIIU
(GU3UYECKUX METOJ0B, HCIOB3YS OMHCAHUE WCCIECIOBAHUSA, BBHIIACISATH
MIPOBEPSAEMOE  MPEAINOJOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJICHUSI UCCIIEIOBAHUS, A€IaTh BBIBOIbI;

OPOBOJIUTH OMBITHI MO HAOMIOACHHWIO (U3UYECKUX SBJICHUA  WITU
bU3UHeCKUX CBOMCTB Te (KaNWJUIIPHBIC SIBJICHUS, 3aBUCUMOCTH JTABICHHS
BO3/lyXa OT ero o0bEMa, TeMIEPATyphl, CKOPOCTHU MpPOIecca OCThIBAaHUS U
HarpeBaHUsl MpPU HU3JIYYEHHH OT IIBETa H3JIydaromier (moriolaroiei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTU U
IIomaaM €€ TMOBEPXHOCTH, OJJIEKTPU3ALUsA TEI U B3aUMOACHCTBUE
ANEKTPUYECKUX 3apsSoB, B3aUMOJCUCTBHE IIOCTOSHHBIX MArHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJEHM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO TOJII Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBAa DJICKTPOABUTATENSI = TOCTOSHHOTO TOKa): (hopMyIupoBaTh
IPOBEPSIEMbIC MPEOJIOKEHHUS, COONPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHMs, OMMCHIBATH X0 OMBITA U (POPMYIUPOBATH BHIBOIHI;
BBITIOJHATh  NOPSIMbIE  WM3MEPEHUS ~ TEMIIEPATypbl,  OTHOCUTEIbHOU
BJIQKHOCTH BO3JyXa, CHJIbI TOKA, HAIPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M MATYMKOB (HU3NUECKUX BEIMYHUH, CPAaBHUBATH
PE3YNBTAaThl U3MEPECHUM C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3MYECKOM BEIUYHUHBI OT
JIpPYrol C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpEHUit  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro [JIMHBI, IUIOWIAAN IONEPEYHOIO
CEUCHMS U YAEIBbHOTO CONMPOTUBJIEHUS BELIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UIYyLIEr0 4Yepe3 MNPOBOJHUK, OT HANPSKEHUS HA NPOBOJHUKE,
UCCIICOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOIO  COEAUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBHITIOJIHATh M3MEPEHHUsI, CICAYsS NPEIIOKCHHOMY IUIaHy, (DUKCHpoOBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBUCHUMOCTH B BHUIE TaOMUIl W TpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTAaTaM MCCIIEIOBAHUS,



IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BEIWYUH (yHesibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
AKCMEPUMEHTAIbHYIO YCTAaHOBKY, CJENys MPEAJIOKEHHON MHCTPYKLUU, U
BBIUUCIISTH 3HAUCHNE BEJIMYMHBI,

coOJro1aTh NMpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000py/I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBl JACUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHusd (B TOM YHUCIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBasi TypOMHA, aMIEpMETD,
BOJIbTMETP, CUETYMK DIIEKTPUUECKOM HHEPruH, 3JIEKTPOOCBETUTENIbHbBIE
IPUOOPHI, HArpeBaTeIbHbBIE JEKTPONPUOOPHI (ITPUMEPHI), IIEKTPUUECKHE
IPEIOXPAHUTENH, YIEKTPOMArHUT, 3JEKTPOABUTaTEIb TOCTOSIHHOTO TOKA),
UCTIONB3Ysl 3HAHMUS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHbIC
npuOOpel MO~ CXeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOMN, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX
Henen ¢ nmocineAoBaTelIbHbIM U MapaiIeIbHbIM COSUMHEHUEM DJIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;
OPUBOJUTH  MpPUMEPHl  (HAXOAUTh  WHMOPMALMIO O  MPUMEPaX)
IPAKTHYECKOTO HCIOJIb30BaHUA (DU3UUECKUX 3HAHUNA B TMOBCETHEBHOM
KU3HU JJi oOecrieyeHus: 0€30MacHOCTU MPH OOpaIlEHUH C MPUOOpamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 370pPOBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYIKAIOIIEH cpeie;

OCYIIECTBIISITh TMOMCK HHPOpManuu (PU3NYECKOTO COJEpKaHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUNW M. MyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH  HH(MOPMAILMIO, KOTOpas
SIBJISIETCS IPOTUBOPEUNBON MUIIM MOKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BATh MPHU BBIMOJTHEHUH y4E€OHBIX 3aJjaHUN HAYYHO-MOMYJSPHYIO
auTepaTypy  (pU3MUYECKOro - CcoAepKaHHs, CIPAaBOYHbIE  MaTEepHAIIbI,
pecypcbl ceti MIHTepHET, BIafeTh npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCHBMEHHBIE M KpAaTKHE YCTHBIE COOOUIEHUS,
0000mIasi wHpOpPMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
COJlep)KaHUs, B TOM YHCIE MYyOJUYHO NPEACTABISATh PE3yJIbTaThl
IPOEKTHOM WJIM KCCIEI0BATENbCKON JEATEIbHOCTH, P 3TOM I'PAMOTHO



UCIIOJIb30BaTh M3YYEHHBIM TOHATUHHBIM anmapar Kypca (U3HKH,
COMNPOBOXKIATh BBICTYIUICHHE MPE3EHTAIUEH;

IpU BBINOJHEHUM YYEOHBIX MPOEKTOB U HCCIEIOBAaHUN (DU3UUECKUX
IPOLIECCOB paclpeeNiiTh OOS3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
NOCTABJICHHBIMH 33/1a4aMH, CJIEJAUTH 3a BBINIOJHEHUEM IUIaHA JEUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBATHO OIIEHUBAaTh COOCTBEHHBIM BKJIaJ B
NEeSATEIbHOCTh TPYMIIbl, BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3pemaTh KOHMIUKTHI.

K xoHniy oOyuenus B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

UCIIOJB30BaTh TOHSTHUSA: CHUCTeMa OTcY€Ta, MaTepualibHas ToOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JBHXKEHUA, Achopmarius
(yripyrasi, IMjacTU4ecKas), TPEHHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh W TIEPETPYy3KH, LEHTP TSKECTH, aOCOIMIOTHO TBEPIOE TEINO,
HEHTP TSKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHMYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(Pa3ByK W yJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IKaJjia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJbHO30PKOCTb,
CIIEKTPBI UCITyCKAaHUS W TIOTJIOMICHUS, aibda, 0eTa- U raMMa-u3IydeHus,
W30TOTIBI, SITICPHAS DHEPTETHKA;

paznuyarh siBJIeHUS (PaBHOMEPHOE MW HEPABHOMEPHOE MPSIMOJIMHEIHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE
najicHue TeJ, PABHOMEPHOE JIBHXKCHHE TI0 OKPY)KHOCTH, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE JIBIDKCHHE, KOJICOATEIbHOE ABMKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHMsI), PE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSAMOJMHEHHOE PaCHpOCTPaHEHHE, OTPAKEHUE U TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3okKeHue 0eoro cBeTa B
CIIEKTp ¥ CIOXKEHHE CIEKTPaJbHBIX IIBETOB, JIUCIIEPCUS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBCHHE JIMHEWYATOTO CIIEKTPa
U3JIYYEHUS ) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX ~ SBJICHUM B
OKpyXaromeMm Mupe (B TOM uunciae (U3HYECKUE SBICHUS B MPUPOJIE:
MIPWINBHI ¥ OTJIUBBI, ABIKeHNE TiaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OPraHW3MOB, BOCHPUATHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHEe BOJHBI, I[yHaMH, 03XO, IIBeTa Tell,
OTNITHYECKUE SBJICHUS B MPHUPOJIE, OMOIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHWH, €CTeCTBEHHBIN
paMoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JICMCTBHE PAJMOAKTUBHBIX H3JIyYCHUNH Ha



OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUU

OMKCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3NYECKUE SBICHHUS, UCIIONIb3YS
¢usznyeckue BENUYMHBI (CpeqHSi U MTHOBEHHass CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NMEepeMElIeHHe, MyTh, YyrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOAHOTO TMaJeHUs, BEC TeJla, HUMIIYJIbC TeJa, WMITYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHLHUATbHAs SHEPrusl Tena,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS IHEPIHsl CHKATOU
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAs MeXaHU4ecKas DSHeprus,
NEPUOJT U YacTOTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIIOMIICHUSI CPEAbl), MPU OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICT WCIOJIb3YEMbBIX BEIIWYHH,
0003HAUEHUS W EAUHMIIBI (PU3UMYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUUYUHY C APYTMMH BEJIMYUHAMH,
CTPOUTD rpa@MKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIONB3YSl 3aKOH COXPaHEHUs PHEPrHH, 3aKOH BCEMHUPHOIO TSATOTEHUS,
OPUHIMI CYNEPNO3UIMK CWJI, MPUHIUI OTHOCUTENbHOCTH [ 'anmuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS CBETA, 3aKOHBI COXPAaHEHHS 3apsAA0BOIO U MAaCCOBOTO YHUCEI
IpU SACPHBIX PEAKIUSIX, MpU 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE MPOLIECChl M CBOWCTBA TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABISATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOpod Ha 2—3 M3YyYEHHBIX CBOWCTBA (DU3UUECKUX SIBICHUM,
buU3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMMparIIMecs Ha cucteMy u3 23
ypaBHEHUI), UCTIOJB3YS 3aKOHBI U (OPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIJIOBHE, BBISBIIATH HEIOCTAIONINE WM W30BITOYHBIC aHHbBIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOJUMBIE JIJISl PEILIeHUs], TPOBOJUTH PACUYETHI U
OIICHMBATh  PEATUCTUYHOCTh MOJYYEHHOTO 3HA4YeHUs (puanyeckon
BEJTUYNHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOXKHO PEUIUTh MpPU TOMOIIH
($u3NYECKUX METO/IOB, MCIOJb3Ysl OMUCAHHE HCCIEIOBAHUS, BBIICIATDH
IpPOBEpPSIEMOE MPEANOJOKEHUEe, OLIEHUBATh MPABWIBHOCTh MOpsIKa



NPOBEJCHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNbTaThl HAOIOICHUHN U OTIBITOB;

NPOBOJAMUTH OMBITHl 1O HAOMIOACHWIO (PU3UYECKUX SBICHUNA WA
¢usznyecKkux CBOWCTB Teld (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpAHEHHUS SHEPTUH, 3aBUCHUMOCTb MEpHoAa KOJeOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIBIX KOJICOaHWM, MPSMOIMHEHHOE paclIpOCTPAHCHHUE CBETA,
pa3ioxeHne Oelloro CBeTa B CIIEKTP, U3YYEHHE CBOMCTB M300paKEHUS B
IJIOCKOM 3€pKajie U CBOMCTB HM300pakKeHHUsI TpeaMera B coOuparomieit
JUH3e, HAOIOIEHNE CIUIONIHBIX W JIMHEHYATHIX CIEKTPOB H3ITyUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
0o0Opy/lOBaHWs, OINUCHIBATH XOJ ONBITAa H €ro  pPe3yibTaThl,
(bopMyIHpPOBATH BHIBOIBI,

MPOBOUTH MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPECHUM, OMPECIIsis
CpelHee 3Ha4YeHHE W3MEpsieMOM BeTUYHMHBI ((POKYCHOE pPacCTOSIHHE
cobuparolierd JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEeHUs
(M3MepUTENBHOrO TPUOOpa);

MPOBOJIUTh HCCIICIOBAHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
WCIIOJIb30BAaHUEM IMIPSIMBIX HM3MEpPEHUH (3aBHCHMOCTH IYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 Ha4dalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIUHBI HUTH, 3aBUCHMOCTH
yria OTPaKEHUs CBETa OT yIJia MaJICHUS W YIJIa MPEJOMIICHHS OT yrIiia
NaJieHus): [UIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (UKCHpOBaTh Ppe3yJbTaThl IMOJTYYEHHON  3aBUCHUMOCTHU
du3nYeCKuX BEIWYMH B BUAC TaOMUIl ¥ rpaduKoB, AenaTh BBIBOIBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHUS (U3MYCCKUX BEMWUMH (CpemHsIs
CKOPOCTh M YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOTO TaIeHUs, KECTKOCTh NPYXHHBI, KOAPPUIIUEHT
TPEHHsI CKOJBKCHHsI, MEXaHWYeckas pabdoTa W MOIIHOCTh, YacToTa |
nepuoa KojeOaHWH MaTeMaTHYecKOro W TPYKHHHOTO MAasTHHKOB,
OTNTHYECKass Cuja coOuparomiell JHH3bI, PaTuOAKTUBHBIA  (HOH):
IJIAHUPOBATh M3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIETys MPEII0KECHHOW HHCTPYKIINH, BBIYUCIATH
3HAYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOYYCHHBIE PE3YJIbTAThl C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOroAaTh nmpaBujia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;



e pa3NUYaTh OCHOBHBIE TPU3HAKU M3YYCHHBIX (UINUECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOYEUHBIH HCTOUYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHash MOJENb aTOMa, HYKJIOHHAA
MOJIeJIb ATOMHOTO S/IPa;

e XapakTepu30BaTh MPHUHIMMBI JCUCTBUS HU3YYEHHbIX NOpUOOPOB H
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX ONUcCaHui (B TOM YHUCIIE:
CIHJIOMETpP, NATYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHMs, pakeTa,
9XOJIOT, OYKH, MepHuckom, ¢oToanmnapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), ucmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (U3HUECKHE
3aKOHOMEPHOCTH;

e JCIIOJIb30BAaTh CXEMbl U CXEMATUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU - PEIEHUN Y4eOHO-MIPAKTHYECKUX 3a/]ad, ONTHUYECKHE CXEMBbI IS
HOCTPOEHUS N300pakeHu B IMIJIOCKOM 3epKajie U COOMpArOLIe JINH3E;

e TPUBOAUTH ~ HpUMEpbl  (HAXOAUTh UHPOpPMAIMIO O  TMpUMEpax)
NPAaKTUYECKOI'0 HCMOJIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
KU3HU JJ1 oOecreyeHus: 0€30MacHOCTH MPH OO0paIleHUH C MPUOOpamMu U
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPY’KaIOIIEH Cpeie;

e OCYWIECTBIISATh TOUCK HMH(POpMaUUU (U3NUECKOTO COACpPKAHUS B
HNuTepHeTe, caMOCTOATENbHO (POPMYIIHUPYSI TOMCKOBBIN 3alpoc, HAaXOAUTh
NyTH OMPEJENIeHUsI JOCTOBEPHOCTH MOJTYYEHHON MH(POpPMAIMN Ha OCHOBE
UMEIOUINXCS 3HAHUN U TONIOJTHUTENBHBIX HCTOYHUKOB,;

e HCIIOJIb30BaTh NPY BBHINOJIHEHUU YUYEOHBIX 33aJaHUN HAayYHO-IOMYJSPHYIO
auTeparypy  (pU3MuUecKoro - coaepikaHus,  CIPaBOYHbIE MaTepUalbl,
pecypcbl cetu MIHTepHET, BIageTh npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3JaBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIC COOOILEHHUS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJIbKUX HMCTOYHUKOB (DM3NYECKOTO COJCpIKAHMA,
NyOJIMYHO MPEACTABIATH PE3YNbTAThl IPOEKTHOM MITH MCCIEI0BATEIbCKOM
NESTENIbHOCTH, TMpPH 3TOM TPAMOTHO  HCHOJb30BaTh  M3yUEHHBIH
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3MKH U CONPOBOXKAATH
BBICTYIJICHHE IMIpPE3eHTAlMel ¢ y4€TOM OCOOCHHOCTEH ayauTOpPHU
CBEPCTHHUKOB.

TemaTndeckoe MIaHUPOBAHUE COCTABJICHO C YUETOM IIEJIEBBIX MPUOPHUTETOB
BOCITUTATEIHLHOTO ACIEeKTa MIKOJIBHOTO ypoka, chopmynmupoBanHbix B [Iporpamme
Bocriutanust MBOY COILL ¢ YUOIT Ne 51 r. Kupoga:



* MO0y 1eHrnEe 00yUaloIUXCsl COOJII0IaTh HOPMBI TTOBEACHHUS, IPABHIIA OOIIICHUS
CO CBEpCTHUKAMH U MEAarOrH4ecKMMU paOOTHUKAMH, COOTBETCTBYIOIIUE YKIIATy
00111e00pa3oBaTeNbHON OPraHU3alUuK, YCTAHOBJICHHUE U MOIICPIKKY
n00poxenaTenbHON aTMochepsl;

*[IpUBJICYEHUE BHUMAHUS 00YUYaIOIINUXCS K [IEHHOCTHOMY aCIEKTy U3y4yaeMbIX Ha
ypOKax MpeAMETOB, ABJICHUIA U COOBITUN, MHUIIUUPOBAHUE OOCYKJICHU,
BBICKA3bIBAaHUI CBOETO MHEHUS, BEIPAOOTKH CBOETO TUYHOCTHOTO OTHOIIEHHUS K
M3Y4YaeMbIM COOBITHSIM, SIBICHUSM, JIUIIAM.
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